INn-Stent Restenosis in DES era
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Usual-Dose Hign-Dosa
Placebo Simlimus Siralimus
(90 Patients) (03 Patients) (06 Patients) P

Minimum lumen 1.63+081 1.37+0.60 1.66+0.62 0n.013
diametar, mm
Vazsel size, mm 270+052 2.54+0.83 265+0.54 0173
Niametar stannsis % 437+154 458+M 5 ARIATT Nn.023
Late lumen loss, mm 0.60x056 072070 049054 (.043
Het lumen gain, mm 0.68+061 0.50+0.69 0.74 0.5 0.023
Ho. of patients with restenosis 38 32 19
Incidence of restenosis (CH % 42,2 (28.1-49.00 386 (133-30.50 221 (32.0-52.4)  0.005

P=0.08

3

25.5

Percent Reduction of Late Lumen Loss

- - - A4 | '
Randomization of 300 patients
with in-stent resienosis
Lsual dose High dose
Placebo sirolimus sirolimus
{102 pis.) (29 pis.) (99 pts.}
Dray 1 Placebo Placebo 12mg
Dray 2 Placebe 6 mg Bmg
Day 3 (PCT) Flaceho 2 mg 4mg
Day 4 o 10 Placeho 2 mg Img
50 1
% P=0.005
40 -
30 A1
20 4
10
42.2 | 38.6
0

Angiographic Restenosis

Placebo

Usual dose
sirolimus

Clinical Restenosis (TVR)

High dose
sirolimus

8

8

8

5

=

Cilostazol Foglitazone  Sirolimus

Systemic

Sirolimus Paclitaxel

Local

Hausleiter J.Circulation 2004



A RANDOMIZED COMPARISON OF A SIROLIMUS-ELUTING STENT
WITH A STANDARD STENT FOR CORONARY REVASCULARIZATION
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ErnEsTO BAN HAavasH, M.D., Marco Perin, M.D., AnTonio CoLomeo, M.D., G. ScHULER, M.D., PauL Bagracan, M.D.,

Y e - o e

Giuuio GuacLiumi, iVi.D., FERENC iVioLNAR, Vi.D., AND ROBERT FaLOTICO, PH.D., FOR THE BAVEL STuDy GROUP™®

—— Sirolimus stent, after implantation
—— Sirolimus stent, at 8 mo
—— Standard stent, after implantation
—— Standard stent, at 6 mo
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Figure 1. Cumulative Frequency of Stenosis Immediately after Stenting and at Six Months in Patients
Who Received Sirolimus-Eluting Stents and in Those Who Received Standard Stents.

The broken lines indicate the percentage of lesions with restenosis (abaove the line, 22.9 percent) and
without restenosis (below the line, 77.1 percent) according to the study definition.

NEJM 2002
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Sustained Suppression of Neointimal Proliferation by 2
Sirolimus-Eluting Stents
One-Year Angiographic and Intravascular Ultrasound Follow-Up

Patrick Serruys — “If | am in a dream,

please don’t wake me”
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ISR of DES
The Scope of The Problem

<009, 00 Number of patients

undergoing PCI with DES I ROW
2,000,000

. [l Japan
Worldwide 1,500,000

PCI Volume .". T Europe

1,000,000
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500,000 III
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If drug-eluting stent restenosis =10%, there will be over
200,000 cases of in-stent restenosis in 2008




In-stent Restenosis Is not benign !!

Cumulative mortality curve

%
10 4 L.
9] with restenosis Cleveland Clinic 1186 cases of BMS ISR
8 .
" p=.021
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5 64.1% Effort angina
4 ] without

] restenosis
. 26.4% Unstable angina
1]
ol —— 9.5% Acute M

0 1 2 3 4
years after follow-up angiography

Cumulative mortality curves for all patients with FU angio, differen- 0.7% Procedural death

tiating patients with and without angiographic restenosis.

Am Heart J 2004;147:317~322 Chen MS et al. AHJ 2006



Story of Restenosis

Pathophysiology & mechanism of ISR
Predictors of ISR : BMS vs. DES
Treatment strategy for ISR in DES era

Future perspective and randomized controlled trial



Story of Restenosis

 Pathophysiology & mechanism of ISR



Atherosclerosis lesions and inflammation
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Various chemokines seem to participate in this process,

particularly interaction of MCP—-1 with its receptor CCR2
Libby P. Nature 2002; 420(19/26):869-74.
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Chemoattractants bind to chemokine receptor CXCR3 expressed by T cells
in the atherosclerotic lesion




Pathophysiology of Restenosis

A2
o
S STENTING — Endothelial injury — Platelet deposition
=
i l
A R
VSMC proliferation/migration <«—— Inflammatory response
2 Activation of mitotic cycle ——= ECM formation
g, /
2
=
NEO-INTIMAL HYPERPLASIA

\ RESTENOSIS



DA
P a

V'\ \I

I|JI 010

\7 if'\ I: \I

hhf\{'\
carty pnas

D
]
J

* From the Stent injury

¢

\ 4
\ 4
\ 4
\ 4
\ 4
\ 4

Adhesion molecules by endothelial cells
Binding on leukocytes

Interaction of leukocytes with endothelium
Attachment of platelet mediated by selectins

Transmigration of leukocytes across platelet — coated surface
Thrombus formation
Fibrin & platelet deposition at injury site

Inflammatory aggregate

€ Further leucocyte recruitment & infiltration
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Role of adhesion molecules and chemoattractants
. __ _ r -

Mac-1 (CD11b/CD18)
* On neutrophils & monocyte
» Leukocyte recruitment after vascular injury
« Adhesion of neutrophil, monocytes to endothelial cells
« Binding of platelet to neutrophil
« Amplify the inflammatory response
MCP-1
» Secreted by activated platelet.

CD 40L (TNF family)
« Mediation of platelet and endothelial cell interaction
 Inhibition of re-endothelialization of endothelial cell layer
M-CSF
 Differentiation of monocyte into macrophage

» Expression of macrophage scavenger receptor leading to foam cell



MCP-1 expression in restenosis after PCI

B Restenosis (n=14)
PTCA MeantSD FINo Restencsis  (n=36)
1000 - * P<0.0001 vs Baseline
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Level of MCP-1 and CCR2 expression
I

o Placebo
MCP-1 3
pg/mL o 3
800 P=0.039 28 1 p < 0.05 34
— SF
700 | . | =
600 | ™ 100 107 102 10° 104
NS = 15 | : CCR2-APC
500 | — 2 o
400 | NS W Pioglitazone 3 4 g Pioglitazone
] U Placebo - o]
300 0.5 £ o3
3 o]
200 ShE
0 Sk
100 | oglitazone Placebo o
10" 10] 107 10° 10*
o . . . . CCR2-APC
Day 0 Day 2 Day 10 Day 240 = = = |sotype control
L Pre-stent (Day 0)
Two way repeated-measures ANOVA: p=0.043 Post-stent (Day 2)

Decreased MCP-1 inhibits the monocyte infiltration from lumen into the stent lesion,
that causes reduction of the monocytes differentiation into macrophages
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€ Phenotypic modification of medial smooth muscle cells
€ Migration and subsequent proliferation in the intima.

€ Coordinated Extra Cellular Matrix synthesis by smooth

muscle cells

€ Increasing volume of intimal tissue
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Inhibition of proliferation of smooth muscle cell

200
180
160
140
120
100

Relative Proliferation of SMC (%)

o 88883

Baseline Pioglitazone (2 days) Pioglitazone (10 days)

P<0.001

Day0

Day10

g

& Pioglitazone Placebo (2 days) Placebo (10 days)
EHPlacebo

Plasma from Pio Group after 2 days and 10 days inhibited human aortic SMC migration,

contributes to reducing neointimal growth after stenting



Pathophysiology of In-Stent Restenosis

 Neointimal hyperplasia
— Early thrombus formation
— Acute inflammatory response

— Smooth muscle cell migration and proliferation

— Extracelluar matrix formation

(% Response)
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20 —

Proliferation

7 14 30 90 180
Days Post Injury



Mechanism of DES Restenosis

“More complex than BMS”

 Biological factor
v' Drug resistence
v' Hypersensitivity

e Mechanical factor
v" Non uniform stent strut distribution
v' Stent fractures
v' Polymer peeling
v" Non uniform drug deposition

DES fracture Y

 Technical factors
v' Incomplete stent expansion
v' Stent Gaps or misses (uncovered lesion segments)
v’ Barotrauma to unstented segments



Nonuniform Strut Distribution Correlates With
More Neointimal Hyperplasia after SES

Takebayashi, Circulation 2004



Follow-up MLA (mm?®)

Impact of fmal Stent Dimensions

on Long-Term Results Following

Sirolimus-Eluting Stent Implantation
Serial Intravascular Ultrasound Analysis From the SIRIUS Trial
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Focal restenosis at a gap between stents







Story of Restenosis

e Predictors of ISR : BMS vs. DES



Chinical, Angiographic, and Procedural Predictors of
Angiographic Restenosis After Sirolimus-Eluting Stent
Implantation in Complex Patients

An Evaluation From the Rapamycin-Eluling Stent Evaluated At
Rotterdam Cardiology Hospital (RESEARCH) Study

Ti linical, Procedural, and Angiographic Univariate
Predictors of In-Segment Restenosis After SES Restenosis

OR 95% Cl P Clinical, Procedural, and Angiographic Multivariate
Bypass graft 461  1.39-15.33 0.01 Predith Restenosis After SES Restenosis*
Treatment of in-stent restenosis 3.66  1.68-7.96 <<0.01 / \ OR 95% C| b
Previous bypass surgery 3.24 1.42-7.41 <0.01
Bifurcation stenting (side branch position)  2.77  1.15-6.33 0.02 /Treatment of in-stent restenosis 416  1.63-11.01  <0.01
Ostial location 266 1.30-546  <0.01/ Ostial location 484 1.81-12.07 <0.01
Diabetes melitus 254 124521 00Y piahetes mellitus 263  1.14-6.31 0.02
No. of stents ImF'Iamed _ 162 1Mz =00 Total stented length (per 10-mm increage) 142 1.21-1.68 <0.01
Postprocedure diameter stenosis 1.55  1.14-2.10 <0.01
(per 10% increase) Reference diameter (per 1.0-mm incregse) 0.46  0.24-0.87 0.03
Total stented length (per 10-mm increase) 1.30  1.14—1.48 <0.01 eft anterior descending artery 030 0.10-0.69 =<0.01
Preprocedure minimal luminal diameter 046  0.22-0.95 0.04
Postprocedure minimal luminal diameter 0.39 0.20-0.76 <0.01 \/
Left anterior descending artery 0.37 0.16-0.82 0.02

Acute myocardial infarction 0 <0.01 Lemos PA, Circulation 2004




Predictors of Restenosis After Placement of Drug-Eluting Stents
in One or More Coronary Arteries

o

— Unifocal tvpe (n=73, 53%)
Focal tvpe
(=85 62%) L Multifocal tvpein=12, 9%)

— Total occlusion (n=13, 9%%)
Non-focal tyvpe
(n=53, 38%) |: Intrastent (n=29, 21%)

— i Tuse type

(n=400, 29%) Proliferative (n=11, 8%)

Variable Univariate Analysis Multivariate Analysis

OR Q5% Cl p Yalue OR L5% Cl p Value
Use of Taxus stent 4.064 2.837-5.814 = 0.001 4.367 2.890-6.570 =20.001
Postintervention minimal lumen diameter 0.204 0.197-0.441 =20.00] 0.319 0.202-0.503 =20.00]
Lesion length L.026 L.O15-1.03% =L 001 [.023 L.O10-1.035 =20.001
Total stent length 1025 [.014-1.032 <20.00]
Stent length =40 mm 2431 | 6983482 <20.001
Stent per lesion L1190 10391364 0012
Reference artery diameter 0.442 0.297-0.658 =20.001
Reference artery diameter <22.5 mm 1884 |.258-2.821 0.002
Preintervention minimal lumen diameter 0.504 0.427-0.825 0.002
Preintervention diameter stenosis L.o11 [.001-1.021 0.038
Acute gain 0.702 05130961 0.027
Type B2/C lesions 2774 1.624—4.730 =0.001

Lee CW, Am J Cardiol. 2006



Multiple predictors of coronary restenosis after drug-
eluting stent implantation in patients with diabetes

S J Hong, M H Kim, TH Ahn, Y K Ahn, J H Bae, W J Shim, Y M Ro, D-S Lim

Table 4 Logistic regression analysis for predicting restenosis in patients with diabetes

= small baseline vessel size
o m small vessel size after PCI

Univariate Multivariate
Parameter p Value OR 95% Cl p Value
Age 0.19% 1.024 0.988to 1.062
Women 0.352 0.705 0.338t0 1.471
Body mass index 0.545 1.038 091410 1.178
Unstable angina 0.219 1.525 0778 to 2.990
Stable angina 0.016 0.408 0.197 to 0.846 0.229
Left ventricular ejection fraction 0.997 1.000 096710 1.033
Risk factor
Hypertension 0.042 2.383 1.031 to 5.506 0.184 1l
Smoking 0.030 2127 107510 4.210 0.036
Hypercholesterolaemia 0.328 1.564 0.638 to 3.834
Lesion location
Left anterior descending 0.138 0.587 029010 1.186
Left circumflex 0.966 1.017 0.46010 2252
Right coronary 0.984 0.992 0461 to 2.136
Left main 0.129 2.474 0985t06.213
Quantitative coronary angiography
Pre-PCI reference diometer 0.004 0.306 0.1381t00.680 0.040
Pre-PCI MLD 0.702 08n 0.279t0 2.363
Post-PCl reference diameter 0.003 0.283 0.123t0 0.653 0.024
Past-PCl MLD 0.001 0131 0.047 to 0.36% 0.03%
Stent length (mm) 0.003 1.104 1035t 1.178 0.033
PES implantation <0.001 5.160 2521 to 10.565 0.005
Laboratory analysis
hsCRP 0.016 1.218 1.037t0 1.430 0.043
ESR 0.052 1.033 1.000tc 1.068
Total cholesterol 0.015 1.014 100310 1.025 0.489
HDL chelesterol 0.020 1.041 1.006 to 1.078 0.527
Triglycerides 0.834 0.999 0994 to 1.005
LDL chelesteral 0.204 1.009 0.995t0 1.023
Creatinine 0.558 0.800 0.380to 1.685

= longer stent length
.. " use of the PES
= current smoking
" = high CRP

0.501 0.110 1o 0.965

0.455 0.120 to 0.814
0.447 0.068 to 0.876
1.065 1.021 to 1.11%
2.638 1.338 to 5200

1.031 1.011 te 1.075

1.008 0.892 10 1.326
0.997 0.903 to 1.578

ESR, erythrogyte sedimentation rate; HDL, high-density lipoprotein; hsCRP, high-sensitive C reactive protein; LDL, low-density lipoprotein; MLD, minimum lumen

diameter; OR, odds ratie; PCI, percutaneous coronary intervention; PES, paclitaxel-eluting stent.

Heart. 2006;92




Story of Restenosis

e Treatment strategy for ISR in DES era



Therapeutic Options for ISR Lesions

Medical Therapy

POBA

Cutting balloon angioplasty (CBA)
Vascular Brachytherapy (VBT)

1st generation DES : Cypher®, Taxus®

2"d generation DES : Endevour®, Xience®



OCT findings after Cutting balloon and DES

Cutting Balloon Cypher 3.0 x 33
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The RESCUT Trial
Cutting balloon vs. POBA

CBA FICA
{n = 214) (m = 214) p Valoe

Druring hespital stay

Death i a

MI 1 (0.5%) 2(0.5%) 0.5

CABG il Q

Bleeding or vascular complications 4 (1.5%) 1 {i0.5%6) 0.37
After 30 days since hospital discharge

Death i a

MI 1 (0.5%) 0 099

CABG 0 a

Repear PCI 1 (0.5%) 1 (10.5%) 1

Bleeding or vascular complications 1 {0.5%) 0 099

Subzcute occlusion 0 a
Cumulative (in and cut of hospital) MACE at 7 monthst

Death 3 {1.4%) 2 (0.9%) 0.99

MI 3 (1.4%) 3(1.4%) 1

TLE (repeat PCI and CABG) 2% (13.5%) 28 (13.1%) 0.99

Total patients with MACE 35 (16.4%) 33 (15.4%) 0.79

*Dieath, M1, CABG, and repeat PCI, TLE. 1Patients with mare than cne MACE were counted only one time for the moet
severe MACE. 4p values are caloulated aceording to the Fisher evact test. Durn are presented as the mumber (%) of patients.
CARG = coronary artery bypass surgery; MACE = major adverse cardiac events; M1 = myocardial infarction; PCI =

percutanecus coronary intervension; LR = target ledon revascularization; ocher abbreviations ae in Table 1.

- No additional benefit of CBA

Percentile, %

1007

(0]
o

»
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NN
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20

5 1 15 2 25 3 35
MLD (mm)

Remo Albiero et al. JACC 2004



SISR Trial: Brachytherapy vs. DES

9-month follow-up

30+

------ Vascular Brachytherapy
Sirolimus-Eluting Stent

25

=

204

Cumulative Incidence, %
o
|

p—
104
54 '__I_I'_'
I .——1 ————— i
0] 30 60 Q0 120 150 180 210 240 270

Time After Initial Procedure, d

No. at Risk
Sirolimus-Eluting Stent 259 255 255 255 254 252 250 245 227 222

Vascular Brachytherapy 125 125 123 119 118 115 114 111 94 92

Holmes et al, JAMA 2006
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“DES for BMS ISR” vs “DES for DES ISR”

DESISR
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TVR more frequent in DES ISR group than BMS ISR group
- DES ISR is more challenging scenario

Am J Cardiol 2009;103; 491-495



Treatment of DES restenosis
With the same versus different DES

Shaila Garg, mp, Kimberly Smith, es, Rebecca Torguson, Bs,
Teruo Okabe, mp, Tina L. Pinto Slottow, mp, Daniel H. Steinberg, mp|
Probal Roy, mp, Zhenyi Xue, ms, Natalie Gevorkian, mp,
Lowell F. Satler, Mo, Kenneth M. Kent, mp, William O. Suddath, mp,
Augusto D. Pichard, mp, and Ron Waksman,” mp

MACE Survival Curves

g

MACE free survival probability

| MACI]E survival curve s = Switch strategy—> inconclusive
~es ] » 1st generation DES comparison
o h-———ﬁ (cypher , Taxus)
n=112
—— Different
***** dame
| | |
1 2 3 3 5

6
Catheter Cardiovasc Interv 2007:;70:9



Does the switch therapy work?

Same DES vs. other DES vs. other treatment for DES failure

In-stent restenosis TLR
@ mean 25.7 months @ mean 25.7 months

Yo P=1.0 o

25.8

Same DES Different DES Same DES Different DES
N=107 N=94 N=107 N=94

Cosgrave, Colombo AHJ 2007;153:354-9




Repeat Stenting using a DES

ISAR — DESIRE trial

B Sirolimus Stent
[ Paclitaxel Stent
[|Balloon Angioplasty

P<.001
I |
P=.02
]

19 %

8°/T
71

6.3 % L
L

P <.001
| |
P=.001
_ |
60 44.69Ta
0 50
g‘ 407 21.7% L
g 307 143% |
._g 20_
9 1
10-
D_
n=300 Angiographic
Bestenosis
at 6-8 mo

Target Vessel
Revascularization
at1y

JAMA 2005;293:165



Randomized Trial of Paclitaxel- Versus
Sirolimus-Eluting Stents for Treatment
of Coronary Restenosis in Sirolimus-Eluting Stents

The ISAR-DESIRE 2 (Intracoronary Stenting and Angiographic Results:
Drug Elutmg Stents for In-Stent Restenosis 2) Study

Objectives For patients with sirolimus-eluting stent (SES) restenosis requiring reintervention, we compared a strategy of
repeat SES (Cypher, Cordis, Miami Lakes, Florida) implantation with paclitaxel-eluting stent (PES) (Taxus, Boston
Scientific, Natick, Massachusetts) implantation.

Background Despite their high anti-restenotic efficacy, the widespread utilization of SES therapy has led to a significant abso-
lute number of patients presenting with SES treatment failure. The optimal treatment strategy for such patients
remains unclear.

Methods The ISAR-DESIRE 2 (Intracoronary Stenting and Angiographic Results: Drug Eluting Stents for In-Stent Restenosis 2)
study was a randomized, open-label, active-controlled trial conducted among 450 patients with clinically signifi-
cant in-SES restenosis at 2 centers in Munich, Germany. After pre-treatment with 600 mg clopidogrel, all pa-
tients were randomly assigned to either SES or PES implantation. The primary end point was late lumen loss,
hased on in-stent analysis, at 6- to 8-month follow-up angiography. Secondary end points were binary angio-
graphic restenosis (diameter stenosis =50%) at 6- to 8-month follow-up, target lesion revascularization, the
composite of death or myocardial infarction, and definite stent thrombosis at 12 months.

Results Regarding anti-restenotic efficacy, there were no differences between SES and PES in late loss (0.40 = 0.65
mm vs. 0.38 = 0.59 mm; p = 0.85), binary restenosis (19.6% vs. 20.6%; p = 0.69), or target lesion revascular-
ization (16.6% vs. 14.6%; p = 0.52). In terms of safety outcomes, the rates of death/myocardial infarction
(6.1% vs. 5.8%; p = 0.86) and stent thrombosis (0.4% vs. 0.4%; p = 0.99) were also similar.

Conclusions In cases of SES restenosis, treatment with either repeat SES or switch to PES was associated with a comparable
degree of efficacy and safety. Drug resistance at an individual patient level may play a contributory role to the
somewhat higher than expected late loss observed with the SES in the current study. (Intracoronary Stenting and
Angiographic Results: Drug-Eluting Stents for In-Stent Restenosis 2 [ISAR-DESIRE 2]; NCTO0598715) (J Am
Coll Cardiol 2010;55:000-000) @ 2010 by the American College of Cardiology Foundation



Angiographic outcome at 1 year of ISAR-DESIRE Il

Angiographic Outcomes at 6 to 8 Months

(n :Ezsosr (n :Ezsmy p Value 307 p=0.69 307 p=0.52
Minimal luminal diameter, 214+ 0.78 216 = 0.72 0.78 0.6
in-stent, mm 20 19.0 20 - 16.6
Minimal luminal diameter, 193 +0.73 194 = 0.67 0.98 - 14.6
in-segment, mm #
Stenosis, in-stent, % 266 + 236 254 + 215 0.53 10 ~ 10 4
Stenosis, in-segment, % 340+211 33.3 = 18.7 0.73
Late loss, in-stent, mm 040 + 0.65 0.38 = 0.59 0.85
Late loss, in-segment, mm 0.26 + 0.61 0.25 = 0.58 0.86 0 I 0
. . Anglographic Restenosis Clinical Restenosis
Recurrent binary restenosis 39(19.0) 42 (20.6) 0.69
Restenosis morphology 0.42
Type | (foeal) [ SES [ PES
Focal marginal 9(23.0) 14 (33.2)
Focal body 186 11263 Angiographic Restenosis at 6 to 8
Mulifocal 4103 6143 Months and Clinical Restenosis at 1 Year
Type Il (diffuse) 4(10.3) 7(16.7)
Type lll {proliferative) 0(0.0) 0{(0.0)

The blue bars indicate sirolimus-eluting stents; the gold bars indicate

Type IV (occlusive) 40103) 4(9.5) paclitaxeteluting stents. Clinical restenosis refers to target lesion revascularization.

Data shown as mean = 5D or n {%).
Abbreviations as in Table 1.



Clinical

Clinical Results at 1 Year

SES PES
(n = 225) (n = 225) p Value
Death 7(3.4) 9 (4.5) 0.60
Myocardial infarction 6(2.7) 4(1.8) 0.53
Death or myocardial infarction 13(6.1) 12 (5.8) 0.86
Definite stent thrombosis 1(0.4) 1(0.4) 0.67
Death, myocardial infarction, or 13(6.1) 13 (6.3) 0.98
stent thrombosis
Death, myocardial infarction, or 44 (20.4) 41 (19.6) 0.71

target lesion revascularization

Death, Ml or TLR, %

result at 1 year o
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Comparison of cumulative distribution curves

for percent stenosis

Percent stenosis was significantly lower in the telmisartan
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Hong SJ et al. Am J Cardiol. 2007:100(11)



Effect of 2"d generation DES for ISR ?



Prospective, single-blinded, Randomized comparison of the
clinical and angiographic results with intravascular analysis of
EverolimuS-Eluting versus ZoTarolimus-Eluting steNTs for
In-Stent Restenosis(ISR) lesions: Volumetric Analysis with
Intravascular ultrasound (IVUS)

( RESTENT-ISR study )

* Prospective, randomization treatment of DES-ISR
( Xience VIMvs. Endeavor resolute™ )
 Volumetric analysis of neo-intimal hyperplasia and

major cardiovascular event




Restent-ISR study

Comparison of 2"d Generation DES efficacy for DES-ISR
- Primary end point : Neointimal Volume index

202 patients with DES-ISR

Randomization

v v

146 Endeavor ™ Resolute ™ gstent 146 Xience V™ gtent

Primary Endpotin: Neointimal volume index
Secondary Endpoitn : MACCE, Late loss




RESTENT-ISR

Baseline characteristics
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A 3.0

é ;E « Typical angina : 96 pts (57.5%)
Eg 1;3 * Previous MI : 38 pts(22.8%)
; t8 « HIN: 85 pts (50.9%)

7 ig « DM : 56 pts (33.5%)

? 12+ Smoking Hx : 62pts (37.2%)
167 mn:u RESTENT-ISR investigator group




RESTENT-ISR trial - preliminary




RESTENT-ISR : baseline characteristics

Pattern of in—stent restenosis

B Cypher

2 Endeavor

[] others

M Pico elite

(] TAXUS

. Xience/Promus .

2.9%  2.9%

Type I Type II Type III Type IV



RESTENT-ISR trial - QCA & IVUS




Proximal Reference vessel Lesion : minimal lumen Distal Reference vessel

Stent diameter : 3.43+0.56 Stent diameter : 3.23+0.48 Stent diameter : 3.16+£0.55
Lumen diameter 2.74+0.73 Lumen diameter 0.7/6+0.45 Lumen diameter 2.54+0.70

Stent area : 8.34+2.7 Stent area : 7.444+2.33 Stent : 7.12+2.52
Lumen area : 5.4+2.9 Lumen area: 2.26+0.86 Lumen area 4.66+2.66



Proximal Reference vessel Lesion : minimal lumen Distal Reference vessel

“

|

—

Stent diameter : 3.58+0.54 Stent diameter : 3.23+0.51 Stent diameter : 3.21+0.54
Lumen diameter 3.43+0.55 Lumen diameter 2.58+1.37 Lumen diameter 3.03+0.58

O0O0

Stent area : 8.95+2.6 Stent area @ 7.44+2.34 Stent area : 7.37+2.52
Lumen area : 8.35+2.84 Lumen area: 5.93+3.65 Lumen area 6.51+2.51




PRE-INTERVENTION

Stent diameter : 3.43+0.56 Stent diameter : 3.23+0.48 Stent diameter : 3.16+£0.55
Lumen diameter 2.74+0.73 Lumen diameter 0.76+0.45 Lumen diameter 2.54+0.70

000

Stent area : 8.34+2.7 Stent area : 7.44+2 .33 Stent : 7.12£2.52
Lumen area : 5.4+2.9 Lumen area: 2.26+0.86 Lumen area 4.7+2.66

POST-INTERVENTION

Stent diameter : 3.58+0.54  Stent diameter : 3.23+0.51 Stent diameter : 3.21+£0.54
Lumen diameter 3.43+0.55 Lumen diameter 2.584+1.37 Lumen diameter 3.03+0.58

O0O0

Stent area : 8.95+2.6 Stent area : 7.44+2.34 Stent area : 7.37+£2.52
Lumen area : 8.35+2.84 Lumen area: 5.93+3.65 Lumen area 6.51+2.51
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Evolution of Angioplasty
The Dominant Coronary Revascularization Therapy

Over the last 30 years, percutaneous coronary intervention (PCI) has undergone progressive improvements in
success, safety, and durability, as serial new technologies have been launched. -

Failure

— Em CABG
Restenosis

—Stent thrombosis
VLST

\4

Stentearly  Stent late

1977 1985 1994 1997 20Q3-present
_ Innovations over time

55



ABSORSB trial

30 patients”®
N 4 excluded in per-treatment population
(3 received non-BYS stent, 1device failure)
11VUS not analysable
(pullback issue)
h 4 h 4
6-month Intention to treat Per treatment Per treatment
follow-up | 30 patients had 26 patients had 25 patients had
clinical assessment QCA assessment IVUS assessment
2 missed follow-up 2 missed follow-up 2 missed follow-up
visitst —W  visitst —M  visitst
5 refused angiography 5 refused angiography
h 4 h 4 h 4
2-year 28 patients had 19 patients had 19 patients had
follow-up clinical assessment QCA assessment VLS assessmentd

PW Serruys et al. 2009 Lancet




ABSORB
- Serial changes in IVUS

Post-stenting 6 months 2 years

Overall lumen area reduction 16.8%

Stent shrinkage 11.8%
neointimal hyperplasia 5.5%

PW Serruys et al. 2009 Lancet



ABSORB
- Serial changes in IVUS

Post—stenting 6 months 2 years

Overall lumen area reduction 16.8% Stent absorbed
= Vessel size —
Stent shrinkage 11.8% Plaque area |
neointimal hyperplasia 5.5% Lumen area 1

PW Serruys et al. 2009 Lancet



